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Background:  Coronary artery disease (CAD) is a leading cause of death worldwide. Although Genome Wide Association Studies (GWAS) have 
identified a number of single nucleotide polymorphisms (SNPs) associated with CAD, mechanistic knowledge to explain these associations are 
lacking. Rare variants in genes in the linkage disequilibrium (LD) region of GWAS-indentified index SNPs might shed light on these mechanisms.
Methods:  Recent GWAS studies of CAD and subclinical atherosclerosis were reviewed and 61 genes in the LD region of the published index 
SNPs were identified. The program VarSifter was used to search for nonsynonymous variants (minor allele frequency < 0.01) in these genes in the 
ClinSeqTM cohort. ClinSeqTM was established at the National Institutes of Health in Bethesda, Maryland with a target enrollment of 1500 non-
smokers between the ages of 45-65. Participants were selected to represent the full spectrum of risk of CAD based on the Framingham Risk Score 
and a subgroup with known CAD. Coronary artery calcium scores (CAC) were obtained in patients without known CAD. Whole exome sequencing data 
are currently available for 572 of ClinSeqTM patients.
Results:  Of these 572 patients, 316 were found to have rare variants within the LD regions. The prediction program MutationTaster was used to 
identify variants predicted to be deleterious (amino acid score of 5 or greater) and 25 patients were identified with such variants. Multivariate linear 
regression controlling for age and gender showed that having a rare variant is significantly associated with higher calcium scores (p-value 0.044). In 
this model, having a rare variant resulted in a higher predicted Agatston calcium score by 82 points.
Conclusions:  Patients with rare coding variants, predicted to be functionally deleterious, in genes previously implicated in the pathogenesis of 
CAD by GWAS have a higher likelihood of an increased calcium score.
